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SEMICONDUCTOR DEVICE MANUFACTURING METHOD 
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(#W4L^4» : SEMICONDUCTOR DEVICE MANUFACTURING METHOD) 

In a semiconductor device manufacturing method, 
an interlevel insulating film is formed on a 
silicon substrate. A trench is formed in the 
interlevel insulating film. A lower underlying 
film made of a tungsten-based material is formed 
by thermal chemical vapor deposition to cover a 
bottom surface and side surface of the trench. An 
upper underlying film made of a tungsten-based 
material is formed by thermal chemical vapor 
deposition on an entire region on the lower 
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(%rW*-% & • SEMICONDUCTOR DEVICE MANUFACTURING METHOD) 



underlying film. A copper film made of copper 
fills the trench. The upper underlying film is 
formed in accordance with thermal chemical vapor 
deposition by supplying a tungsten source gas and 
the other source gas such that the other source 
gas is supplied in an amount lager than that of 
the tungsten source gas, The lower underlying 
film is formed in accordance with thermal chemical 



vapor deposition by increasing a content of the 
tungsten source gas to be larger than to that of 
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(#W*.jfc*ft : SEMICONDUCTOR DEVICE MANUFACTURING METHOD) 

the other source gas in formation of the lower 
under lying film. 
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Jft • 4£ it ® # Jfe ft ' &^iX/^i£#jit4b^lfe^lt& CVD 
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41 ft( % - % ft)104 ' * J£ A *j £5 nm - T £ 41 ft 
1 04 #. # & &CVD(Thermal Chemical Vapor Deposition ; 
& 4b # a ft fSL # ) #r m & • teffiAlUb*^***.**, 

#^*A^^*tt£&#^#A^^IUb^(4***fc*t) 
tit ^t^ • 4£ ^ ;& T /f & 4£ ft 1 04 • & ^ • /& * 

* «. ik & & T * & 41 ft 1 0 4 » a.&*9-*ftjtfift*ftl02 

tf] K *f 4* % # • 4° _L 3: ^/f it » ^ & * *f «, ft & & A 
^jT^&^^104Bf . £^^Jife-ri^l&&p£#a.££. ° 

* # «, PB> # a £ & #j Ji ,# A 41 ft 4a tb ' *>*«r^^Tl 

,11 • 

' *» ill 1C Pfr ' # & &CVD • ^E.T/t.S.4tftl04_L^ 
£15 nm • 

&*#/£T#£.4lftl04#i&;i£;tefcb > -£^/&_t;t;£.4£ft 
1 0 5 ft i& a + ' 4* A*ifc3ft*J#;^*.'h 

^^*.*<mt«j»*6<ira'f& ° & > # & * * <a ft # a 
^^^_L^^.^ftio5 • Hf^/&**«ftnsf#a3t>st6<iJi 

* * 41 ft 1 0 5 • ^fe*l*te*»Jfc«:*.rafidlfc*4**fc • 

£ > alUb^&##/^$L/fc#T>t&4£ftl04#, te^_L>i 
& 41 ft 1 0 5 # T « • flo&^MttSfca'fttettft • jfc 2r * 
t ' **.^-tt&***ft4**4**t«iT-t*.4l«104Ji^ 
/&_tyf&4tftl05Bf . Jp-«L/^^j^fl«iJi^*4lftl05***fc 
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' Hk**#£.f#*»_L,t46.3£JBU05*«JI&4L 

£1 «> PJ « • 

& # > *» IB 1 D *r tf ' #&€M^_L>#;&#JBU05_t^/£ 
m m\0& ' aft#>$&jfcl03 • * It ffij f ' *» HI 1 D #r ?f • #0 

* ^ % * 1 0 3 ' Wit-^-^^#3JK106 ' it J. 4fc Ml *Mft * 

103 _t • jL&&'%$£frm&mmiQS3Lift * & m & & ±. % & 

#JK105WJi>f**JL^j&«-?->f(*iafc>lL<jL506am7F) • 

* «. • *» Bl IE m ■ ***(*J*>Mb*;i**ftflf& *(CMP) 

fc£?£fajfri*}Mffi ) m.mio2jL^mmio$ - t j» & $t jmi 04 

>fiL^m^l03^^i^iL^Jii^©_L^Tyt^^l^l04A_L>f 
1&JK105 • ^m^l03jL^^,^|5-#107 ■ ii^iiit^^ 
41 m 1 04 A105 ■ 

# iSL m # ^ # 9 — ^ It <fe w ° 

*» IB 2 A m • ^*L4b#&#101jL^/fc*L4b#rt,ffii!»# 
mi 02 • ifcJ^#L4b#rt#ra>#JBU02 + J&j&&?&103 • 

@ 2B m • # & &cvd • & & & m ft m ^ n m m> m m 

102Ji^/&&fl4bMJ&m.&/fc#jT>t&#J!lU04 • ^ /fc T 
tf&4tJBU04#i&a + ' ftffl^lL 4b & • 
ifcftja*.^**.*.**.* • ifc ' &*L*t6<j4fti6*A*P'f8- 
t-tit^ib^^^A^^IL'fb^^^j-^-i-^. , a ft ^ A t 

* # St 1 0 4 • # * ' m & * * ift ft ** & A T * & « 
10 4 • a ^ # & ft % Mb «fc m 1 0 2 ^ « 6d ft. *f 4fc £ # -14 • tt >i 
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# ^ » *» @2C m > H£ &CVD ♦ -ftTft&4UBU04Ji# 
ftJ*ft*#**/tfftftttJiftft.4| J&305 • 4l ft • *» ®2D m 

• It *€«-&Jift4k4£j&305Ji*#/fc$3JBU06 • a ft m ft 
*S*103--ft.#— J**ft**fe*lt • 

^^^##/ s /T^/&^Ji^^#m305#jJi©ft© 6 4& Ji 
» m^^r^^^^l06 ' ^^£-g-4LJi,f.&4tflll305Ji^/& 

- * ^ * ' a:»^^-^*«ir«fc^j^is) • 

*>®2Em7F ' I* *( #I :fr)4b * ft *ft ft >&(CMP) * *P 4fr 
*l&ft^rtft«JfeJBU02jLttft|J«106 * T>f*.4iJ&305,& 
Ji ft £. 4IJBU 0 4 • ftigte^fti£1034L&**A*Jftft«&Ji# 
Tftft4l«104ftjLftft.4|JK305 > -ft Uk fel 03 _L ft ft 5. 
#10 7 ' ft£i&it^&i&flU04&305 • 
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( % .= & * m. it & w ) 

*» ffl 3 A m ' ^^T^^&/#501JL^/£u#Ub*?i5,# 

m m u & ft ft m ffi m m$02 « jtj.^«^i%i^j«502 t^ji& 

Ift 3*503 A it ?1504 • it ?1504 * % # fJ T Jt 5. # 4 5 0 1 Ji IH 
J&502 jL^/&£IL4b^m/ 5 /MJi/£#jT^*4t J&505 • & 4b M 

jk # n * &cvd m m & • te/a^iub • 

ft<Lft« *^*A**fcit • 4.ft.lt.(A.*&*.!t)tt&ift 
*A^^^ti^^*^*A^A|L'fb^(4ft*.j*iL«)^ife 

4 #j + • ® tb • *&#*:£*&te&&A6«jT#&4tJ«505 
' a£4**i*j*Mitt J&502 ^ fal^ ft. *f #t $ $ ft . ff >i * 
' Jfe^^t^ft.if^nr^ajt* 0 it ?1504 #j M o g tb & 
ft 5 0 3 M a g ^ /Jn . 3£ J. j& it ?L 5 0 4 4l frl o 1^ t 

* & ft. It # 4£ j- o a ^ , ^^it^L504^j>^^*lt^^, 
» ^ T ># & 4| 1&505 o 

# £ • *• I3C«t * ' £T**4|JI*505.t*&jfcJi*4k4t 

5 0 6 #j i® *H t ' ♦ #*L***llttt#ifc*iftafcf'J## k #* 
^^i^ilS^Ii^ra^ • ** ^ ■ ^ ^ * t ^ t # f 
Jfc&tt-t*&4lJK506 • # ^ /fc * # P£ # ft 31. & #j -L 

* & 41 & 5 0 6 • 7ltl^j&Al»»«tr^«l^ii • 




» 13 £ 



i - #93«M8 (9) 

A ' a H 4b * A # ** rtf 4L £ T >E & 41 J&505 to ^ _t 4 

t ' * £ £ « e* ^ *f « ft « * & *fc T * * 41 J&505 _L ^ 
^.hf &^M506 Bf - PptertT^j(fc6*jjL*£.4lJ«506*:fr# 
ft fid f% m ft jt A ' ^^♦#£t**n.ttf&4lJK506 *'m4L 
* * • lfc^^T^I#^506ifijt > ii*L5046dMo£ 
^ tb i ^503 W Fffl a i . it J. t t ^ ii IL5 04 ^ Bfl a g 

*fc + 4L#.afc«L*ttt<fft,!fe* • 13 ilb > * £ ii. ?1504 J& *fe * 

# £ • *» H3D #r 7F ' »*€«t-&Ji>t^4lJK506Ji^^ 
#9 J&507 ' a «. * ft m >&503 A it ?L504 • || * € 4$ *. ^ 
^#1^507^^ > ^^^,^_L>f*4im506^_L>t^®-L^ 
/& « ^ >t ( 4° i& 5 0 6 a ^/r tf ) • 

• *oH3E#f7F ' H * ( W *>) -ft ^ * m, flff- M &r(CMP) 
*.«P^-*l^'tti^^^rab^J«502Ji^^J«507 - _t ># & # M 
506^LT^^-#m505 - ^ IH >&5 0 3 t^/&fi&;&4lJ&#j^ 
5. #508 - it i& m m it ?L504 ^ 
4fe ' m 508i*.&*JT,*.S.&>*501 « 

*» ji x m & ' «.**x^*«tir«fe^j ' % * 5 o 3 t m 

^.^i§^^^^5.#508 • £it?L504 + 5S-«r^/fcl?i&&41 
>* «j * * *j ' fflai£&5.-&508^T,#.§-4£,#501 0 -& it ?l 
504 - * * 4fe 3T i* *41 JK506 A T ^ *41 «505 f»J 
T^5L#^501 • ^ _L 2: #r i& ' *^-fit^it^L5044&«660-fr- 
#] & 41 * *P # Hf # ' m « • *pte4t4tJ&#. afi,4t 
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*» ®4A m ' *«T*i**701Ji*&j&afL4b#*:M- 

^^i^^rtifi* ^702 > it jl 4 « j% m, m mio2 * & & 

m >&703 Sl it ?L704 • i& ?L704 t ^ I'J T 4 i t 1701 1 i 

6 7 0 3 #r fl» # & • 

@4B/^7F • & & & i& ?1704 A $ 3*703 « ^ * Kft * 
J&702 _t^/& & IHb**Btm*i.j&ttT#&.4&. J&705 - ft 4b * 
J9t # H & &CVD m ^ & - & ffl^4Ub*4t***.«ft.li • 

«t & & $ ^ * A^^IUbaUfcJfcfcttH-te - 0 itb • m & A 
M m ik J# a a a & #j T * * 41 M705 • U3flt#Hrt^|%»j« 
7024LKJtt t# >£ & ' 

a 3t & • il H704 W M a g J* * ^ i703 fid M o II J4 ^ • ii 
i^i4i*ia^L7044LMa£i*t^-*.a«L*6<i^>** • S 
*b ' i& ?1704 i^^^^^^/fc^^T^*^ J&705 • 

# £ ' ^T/t&4tm705_t^/fc_L/i^*&j&706 - 
**l*j&Ttf&#J«705ttia5&*lfcb • ^^^.Ji^A^^ 

7 0 6 #j i& t ' *J*fl*«fc*ittttA#i£#$] 

^^*.*«L«t^i&*6<)B9'fs- - & *. • m & % m t 

3fc^frtJi^*.4|J«706 - $fc*#j&T#&4!JI*706ffij-r ' si. -?L 
7 0 4 6<j Pffl o (a j& tb m 7 0 3 iHj Rfl a ft j£ ,jx . Jt J_ # jfc aft i& ?L 

7044LF^o^^,t^^^ait^^>Slf: • Sib • * -fc ifc ?L 
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704 #&*ft*tt*&j&$*#T#A.3lJa706 • 

/&706 _L jfc ^ - <££w***t1T*fc** + • * '* # IL 4b ^ 
b^^v*^^ • # )^ it 4b ^ & >£ i& #3 f$ . ^- m to ^ T >f 

«705 & # » ^ Ji * & 41 «706 * T * 4t*t JK705 • 
«.*.**tT*5.&* 701 ?1704 ft A • & to 

it ?1704 ;& m 4i tb • m >*703 4l A « » « it * i6 A il 
?l704^#Ji£4tSj-L#j.&J&/!g*&;!?- - gj^t ' to i£ #• & 
_L^Jb^«.<ftJK706^5j»#^ • 

& • M4feJt»<B • « * ft & 3*703 A it ?1704 - & • 
fl£ /& #3 J&7 0 7 ^o®4D^/f7F . • 

* ft. ' *» ffii 4E 7F • ft&(*J*>)4b4t;ifc4fc9T-« ^(CMP) 
*^4fr*l&to;frrt#raJfcJ«702jL«j<BJ«707 - _L /| & # m 
706^T>t^^m705 • ^i?|703 t^^?^|.)ti6<)^ 
5. #708 - it m m ft it ?1704 4^ a « & # # #f jR j£ #j J* S 
4fe • ^F5.#708 it. # f<J T * 5. & ,#701 - 
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